Isolation and characterization of 2S cocoa seed albumin storage polypeptide and the corresponding cDNA.
The amine pool of cocoa is known to be an essential component for the development of the typical cocoa flavor. To better understand and to produce an intense in vitro cocoa flavor, identification of the polypeptides that are the source of the amine flavor precursor pool is essential. Chromatographic analysis of the polypeptide profile of unfermented cocoa resulted in identification of a novel storage polypeptide of M(r) 8515. The N-terminal sequence of the first 34 residues of the purified polypeptide shows similarity to 2S storage albumins of cotton and Brazil nut and sweet protein, Mabinlin. To identify the corresponding cDNA of the putative cocoa 2S albumin, 18 randomly chosen clones from the cDNA library of immature Theobroma cacao seed mRNA were sequenced, and a full-length cDNA clone encoding a protein harboring the N-terminal sequence of the novel polypeptide was selected. The open reading frame of the clone encodes a polypeptide of M(r) 17125. Comparison of the translated amino acid sequence of the precursor protein or the mature polypeptide against the Swiss-Prot and TrEMBL databases shows high sequence similarity (>52%) and identity (>38%) to many plant 2S albumins. Tryptic peptide mass fingerprinting of the purified polypeptide by high-performance liquid chromatography-electrospray ionization mass spectrometry shows 10 masses that match the expected tryptic peptides of the deduced sequence. Together with the published work on plant 2S albumin processing, the results presented here suggest that post-translational processing yields a 73-residue polypeptide (residue positions 78-150) corresponding to the 9 kDa subunit of the mature cocoa 2S albumin protein.